A multicomponent protein of a fission yeast that promotes joint molecule formation from homologous DNAs.
We developed a quantitative assay ("homologous pairing gel assay") adequate for the purification of the activity promoting the formation of joint molecules, an intermediate of homologous recombination ("homologous pairing"). With this assay, one can measure the extent of homologous pairing between a single-stranded DNA and a strand of 3H-labeled double-stranded DNA by crude enzyme preparations. Since the total activity did not significantly change during the sporulation process, we tried to purify the activity from a whole cell extract of mitotic cells of a fission yeast, (Schizosaccharomyces pombe). Through quantitative assaying of a single fraction or of mixed fractions, we obtained three fractions, all of which were required for the maximum level of the ATP-independent homologous pairing: Fractions 65, 100, and 30. In Fractions 100 and 30, polypeptides of approximately 100 and approximately 30 kDa (the 100- and 30-kDa polypeptides), respectively, were the sole detectable components. Fraction 65 contained a polypeptide of approximately 65 kDa (the 65-kDa polypeptide) as the major component and also small amounts of the 30- and 100-kDa polypeptides. Fraction 65 by itself promoted homologous pairing, but the reaction was saturated at a level of approximately 20% of the maximum level achieved with the recA protein. Even when added in excess, Fraction 30 or 100 alone did not promote detectable homologous pairing. A mixture of Fractions 65 and 100 at a rather strict optimum ratio only promoted homologous pairing, the level being 50-70% that with the recA protein, suggesting a stoichiometric complex of these polypeptides as the active form. Fraction 30 alone did not enhance the reaction with Fraction 65, but stimulated homologous pairing promoted by the optimum mixture of Fractions 65 and 100 to the maximum level achieved with the recA protein. Therefore, the homologous pairing-promoting protein from the fission yeast is likely to be a multicomponent protein.